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PROCESS FOR THE PREPARATION OF RESFIRABLE PARTICLES 
FWdpfthg invention 

This invention relates to a process for preparing a pharmaceutical powder for inhalation, 
s which powder comprises crystalline particles of an inhalation compound, in paiticuiar 
particles of mass median diameter lO^m or less. 

Background of the invention 

Inhalation of dry powders has been recognised as a valuable method for the administration 
10 of pharmacological agents and in particular those which are useful in the treatment of 

diseases of the respiratory tract. However, the utilhy of the method has been limited by the 
difBculty in maldng appropriate doses available to the lower respiratory tract of the patient. 
In general only a relatively small proportion of any nominal dose will reach the lower 
respiratory tract of the inhaling patient; the rem^der may remain in the inhaler device or be 
deposited in the mouth and throat of the patient. 

One major factor determining the proportion of inhalable drug which will reach the lower 
respiratory tract of a patient is the particle size distribution of the particles emerging from 
the inhaler device. This particle size distribution is in turn dependent both on the 
construction and function of the inhaler, and the powder formulation. The present 
application is concerned with the nature of the powder foimulation. This should have a 
high integrity of the crystal structure, or ciystal habit (as may be measured using X-ray 
crystallography techniques, for example), high purity and stability, and a particle size within 
the respirable particle range. 

In order to adueve a desired crystal structure and particle size, powder formulations of 
respirable particles are in general obtained by processes including crystallisation from 
solution followed by micronisation. However, optimum crystal structure formation and 
optimum purity may not be obtained in this process, and micronisation has associated 
problems. Prolonged comminution results in a high energy p wder and crystal lattice 
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IS 



dcfem which iiury be manifested for example in tower st^ As 
micronisation results in some am rphous character on the sui6ce f the btaincd particles, 
a "conditioning" step is necessaiy in oider to obtain a particle considered to be completely 
crystalline. International patent applications PCT/SE91/00186 (WO 92/18110) and 
PCT/SE94/00780 (WO 95/05805) describe methods of coodiliomig substances in order to 
obtain crystalline products. It is an object of the present inventioo to provide a process for 
the production of ciystalline respirable particles which avoids the necessity for post- 
crystallisation micronisation. 

European Patent no. 437451 discloses a process for produdng finely divided soBd 
ciystalUne powders, comprising dissoiviii^ the soU^^ 

soWent to form an injection solution and adding the injection solution to a volume of anti- 
solvent, which is a supercritical fluid. Uquefied compressed gas or dense vapour, sufficient 
to precipitate or crystallise the solid. 

European patent application, publication number 0 542 314 Al, discloses a method of 
fonning micropartides of a material. invoWing bringing a supercritical anti-solvent gas into 
contact with a solution of said material in a solvent at a controlled nte operable to expand 
the solution and predpiute the material. Needles and globules are formed. 

Ndther of the above are directed to powders for inhalation per se, and as they use 
supercritical media the use of compressed gases and heavy, expensive apparatus is 
necessitated. 

US Patem number 5 3 14 506. again not related to powders for inhalation, describes 
impinging a jet stream of an organic phannaceutlcal compound and a jet stream of an an^^ 
soh^nt, to precipitate smaD crystals of the organic pharmacBiticdcom^^ Pressurised 
blow-cans ami elevated temperatures are employed, and the crystals obtained range from 
flakes of up to 25 nncr ns, to needles, and cubes flesslhan3 nncrons. 



10 
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EP0169618 disci scsameth dfrthc preparation f water-insoluble rganic compounds 
such as may be used in suspcnaons for intravenous injection, as non-ciystalline particles. 
The method imrolves preparing a solution of the compound in a water-miscible organic 
solvent and infosing an aqueous precipitating liquid into the organic solution, in most cases 
in the presoioe of surfactant. 

The process of the present invention aims to provide a pov^^der for inhalation comprising 
ciystaiiine particles of an inhalation compound of mass median diameter less tiian 10 fim, 
irrespective of the substance concerned. Thus the process does not require the use of 
supercritical media nor the processes of micronising and conditioning. 

According to the present invention tiiere is provided a process for producing a 
pharmaceutical powder for inhalation comprising crystalline particles of an inhalation 
compound, comprising dissolving an inhalation compound to be provided in crystalline 
particle form in a solvent; and introducing tiie solution containing tiie inhalation compound, 
in droplet form or as a jet stream, into an anti-solvent which is miscible with the solvent and 
which is under agitation, under non-supercritical conditions. 

There is also provided according to the present invention a pharmaceutical powder and a 
crystalline inhalation compound obtainable by the process of the invention. 

Preferably the particles of the inhalation compound of the present invention have a mass 
median diameter of at least 0. l^m, more preferably at least l^m. Where die powder is 
intended particularly for oral inhalation, preferably the particles have a mass median 
diameter of lO^m or less, preferably 7jun or less. Most preferably the particles have a 
mass median diameter of l-6jun. By "mass median diameter^ is meant that half of the mass 
of the inhalation compound is made up of paitides having a diameter less than tiie mass 
median diameter and half of the mass of the inhalation compound is made up of particles 
having a diameter greater tiian the mass median diameter. Preferably as much as possible of 
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the powder consists of particles of diameter lOum or less; for example at least 75% or at 
least 90% of the powder consists of particles of diameter lOum or less. 

The pharmaceutical powder of the present invention may be administered ondly or nasally. 
, Where nasal administration is intended the particles of the inhalation compound may have a 
mass median diameter outside the above preferred ranges. 

The pharmaceutical powder may comprise a water-soluble inhalation compound, or a 
water-insoluble inhalation compound. 
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The solution containing the inhalation compound is introduced into the anti-sohrent in 
droplet fbim or as a jet-stieam. for example tfuough a porous filter or one or more nozzles. 

Through the present mvention it is possible to control the size of particles obtained by 
controlling any or all of parameters such as the concentration of the compound in tiie 
solvent, tiie rate of addition of ti»e solution into tiie anti-soWem and the intensity of die 
agitation such tM particles within a specific desired particle size range may be obtained. A 
powder formulation having good physicocheraical stabiUty and needing no mechanical 
micronisation or conditioiung is obtained. 

Medically usefiU compounds which may be provided in respirable particle form according to 
the present invention include p2-adienoieceptor agonists, for example salbutamol. 
terbutaline, rimiterol. fenoteiol, reproterol. adrenaline, piibuterol, isopRaaline. 
oiclpienaline, bitolterol, salraeterol, fonnotcrol. clenbuterol piocaterol, broxatcrol, 
picumeteiol, TA-2005 ([8-hydioxy-5.(l-hydroxy-2-((2-(4-meti.oxyphenyl)-l- 
methyletiiyl)amino)ethyl)l-2(lHH«»i«>lone). mabutool; antichdinergfc bronchodilators, 
for example ipratropium biomide; glucocorticostttoids, for example betamethasone, 
fluticasone, budesonide, tipredane, dexamethasone, bedomelhasone, fluodnolonc, 
triamcinolone acetonide, momelasone and lofleponide; peptides and proteins, for 
example insulin, immunomodulators, anti-allergic drugs for example sodium 



96/32095 



PCT/SE96/00479 



5 

domoglycate and nedocnmdl scxiium; expectorants; mucolytics; antihistamines; 
cyclooxygenase inhibitors; leukotriene synthesis inhibitors; leukotriene antag nists, 
PLA2 inhibitors, PKC-inhibitors, PAF antagonists and prophylactics of asthma; or 
pharmacologically accq)tablc esters and salts and/or solvates thereof. For example 
salbutamol and terbutaline may be used as the sulphate; fenoterol as the hydrobromide; 
salmeterol as the xinafoate; formoterol as the fumarate dihydrate; clenbuterol as the 
hydrochloride; fluticasone as the propionate; and broxaterol as the monohydrochloride. 

ie c^Wf^ frnm n^.aHrmniwmfnr siannicts 

and glucocortioosteroids. 

Most preferably the medically useful compound is selected ifrom salbutamol, preferably 
as the sulphate, salmeterol, preferably as the xinafoate, formoterol, preferably as the 
fumarate dihydrate, budesonide, terbutaline, preferably as the sulphate, fluticasone, 
preferably as the propionate, rofleponide, preferably as the palmitate, and other 
pharmaceutically acceptable esters and salts and/or solvates thereof 

Pharmaceutically acceptable additives e.g., carriers, diluents, and penetration enhancers 
may also be prepared according to the present invention. For example the process of the 
present invention may be used to prqpare carbohydrates such as lactose, dextrose, 
melezitose, maltose, mannitol, trehalose and raffinose, as well as salts of fatty acids, bUe 
salts, phospholipids and alkyl glycosides, which may be useful as penetration enhancers. 
The pharmaceutically acceptable additive may be prepared separately from the medically 
useful compound, and the powders may then be mixed together, or a powder containing 
the medically useful compound and additive may be prepared in certain cases, i.e. when 
the compound and additive have similar solubility's, by dissolving all of the desired 
substances togedier in the solvent according to the present invention. 

In the process of the present invention, the choice of soWent depends upon the solubility 
ofth compound to be dissolved. Preferably, a substantially saturated or supersaturated 
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soluti n is obtained. The anti-solvent should be miscible with the solvent in order that a 
angle-phase solvent mixture is formed and sh uld be such that the dissolved compound 
is precipitated immediately upon contact therewith. 

5 The choice of particular solvent and anti-solvent can be made readily by a person skilled 
in the art considering the solubility characteristics of the compound to be precipitated. In 
general, water-soluble substances may be dissolved in water or another solvent more 
polar than the anti-solvent, or a mixture of such solvents, and precipitated with a less 

. .« 4 A M «.t..^M*\. M.k«*<i»M*;«kl1«» m«M*M^.«ne/\1itK1» ciihctanripc mav hA 

10 dissolved in a less polar solvent and precipitated with water or another **more polar** 
solvent (the anti-solvent). For example, a water-soluble substance which is dissolved for 
example in water may be precipitated with an and-solvent such as ethyl acetate, acetone, 
methylethyl ketone (2-butanone), isopropanol, or mixtures of for example 10-20% 
methanol, isopropanol or ethanol with 80-90% (w/w) methylethyl ketone or isopropanol, 

15 while a less water-soluble substance may be dissolved for example in an organic solvent 
such as methanol, isopropanol or another alcohol, dimethyl sulphoxide, dimethyl 
formamide, N'N*-dimethyl acctamide or phenol and precipitated with for example water. 

To maximise the degree of precipitation it is desirable that the solution is added to the 
30 anti-solvent at temperatures as low as possible, but low temperatures are not essential for 
the process of the present invention. Preferably, the solution is added to die anti-solvent 
at temperatures of below 25 %, for example at around (fC or from 0 to S 

According to the present invention the solution is preferably added to the anti-solvent 
25 through a porous filter having pores of 10 - 160 microns, such as Pyrex Glass Filters of 
porosity grades M. 

The rate of addition may be controlled, for example by using a pump, such as a 
peristaltic pump when working on a laboratory scale. 



30 



,WO96O2095 



PCTySE96/00479 



In order that the droplet or fine jet, as weU as the precipitated compound, is efficiently 
removed from the porous filter or n zzle, it is necessary for the anti-solvent to be under 
agitation. The agitation may be achieved in various ways such as by means of 
mechanical stirring with propellers, turbines, paddles, anchor impellers or Ystral 
s equipment, or by using ultrasound waves on or beside the filter or nozzles. 

The precipitated compound may be dried in conventional manner, for example it may be 
spray-dried, and may be agglomerated and/or spheronised if desired. No conditioning is 

10 



The size of the particles obtained according to the present process may be controlled by 
adjusting the process parameters, as will be ^ident to a person skilled in the art. For 
example, decreasing the concentradon of compound in the solvent will lead to smaller 
particles, and adjusting the rate of addition and/or agitation will alter the particle size by 
IS altering the size of the droplet from which the compound is precipitated. Any one, 
several, or all of the process parameters may be adjusted in order to obtain a particular 
particle size range. The optimal process parameters in each case may be determined by a 
person skilled in the art using routine experimentation. 

30 Various methods may be employed in order to monitor the crystallinity of the respirable 
particles of the present invention. Such methods, which arc all well known to the skilled 
person in the art, include isothermal micro calorimetry, BET gas adsorption, X-ray 
powder diffraction and differential scanning calorimetry (DSC). For example during a 
recrystallisadon a large amount of heat is evolved and by monitoring the calometrical 

25 signal the sample may be checked for any amorphous content. 

The foUowing Examples are intended to illustrate, but not limit, die scope of the present 
invention. Th particle sizes given were measured unng a Malvern Master Sizer 
instrument. 

30 
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Example 1 

A solution of budesonide (IS g) in methanol (300 ml) was added to water (4S0 ml) at a 
temperature of O^Q through a glass fiker.Pyiex porosity grade 3 (po 16-40 
microns), and with stirring with ultratuirax equipment 

5 

A slurry was obtained, containing partides with a mass median diameter (MMD) of 2.2 
microns. 90% ofthe particles had a diameter of bdowS.3^m. The slurry was spray dried 
using a commerdally available spray-dryer (Buchi 190), to give a budesonide powder 

10 particles, determined using powder X-ray measurements. 90% of the particles had a 
diameter of below 5.7Mm. 



The partides obtained could be agglomerated for use in dry powder inhalers. 
15 Example 2 

A solution of budesonide (2.35 g) in methanol (60 ml) was added to water/ice (200 ml) 
at a rate of 1 ml/min, through a glass fiher with a porosity of 40-90 microns, and with 
stirring with ultraturrax equipment (4.5). The obtained slurry contained budesonide 
crystalline particles of MMD 2.79 nucrons. 90% of the partides had a diameter of below 
30 6.0|un. 

Example 3 

A solution of budesonide (L5 g) in methanol (80 ml) was added to wat^/ice (300 ml) at 
a rate of 1 ml/min, through a Pyrex glass filter of porosity grade 2 (40-100 microns), and 
25 with stirring with ultraturrax equipment (4.5). The obtained slurry contained budesonide 
crystalline particles of MMD 2.60 microns. 90% of the parades had a diameter of bdow 
6.0|un. 



30 
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The procedure of Exampl 3 was repeated usiiig a Pyrex glass filter of porosis grade 4(10- 
16 microns). The obtained shiny contained budesonide ciystalline particles of MMD 2.49 
niicrons. 90% of the particles had a diameter of below 6.0|im. 

E?^a|Tipk 5 

A solution of budesonide (3 g) in methanol (90 ml) was added to water/ioe (300 ml) at a 
rate of 1 ml/min, through a Pyrex glass filter of porosity grade 1 (100-160 nuaons), and 
with stirring with ultraturrsx s^utpmsnt (4 5). The obtained slurry contained budesonide 
crystalline particles of MMD 4.76 microns. 90% of the particles had a diameter of below 
9.6^. 

Example 6 

A solution of budesonide (1.2 g) in methanol (50 ml) was added via a peristaltic pump and 
through a glass filter, Pyrex no. 3 (16-40 microns), to water (200 ml) at O'C and with 
stirring with Ystral agitation equipment. The rate of addition was 3 ml/min and the rate of 
stirring was 1 500 r/min. The slurry obtained contained budesonide crystalline particles of 
MMD 4.2 microns. 90% of the particles had a diameter of below 8.6^m. 

Example? 

A solution of lactose (2.0 g) in water was added via a peristaltic pump and through a glass 
filter, Pyrex no. 3, to a 20% solution of ethanol in methylethyl k^one, with stirring with 
Ystral agitation equipment. The rate of addition was 3 ml/min and the rate of stirring was 
1500 r/min. The slurry obtained contained lactose particles of MMD 5.2 microns. 75% of 
the particles had a diameter of below 10.0^ 

Example 8 

A solution of salbutamol sulphate (1 g) in water (7 ml) was added via a peristaltic pump and 
through a glass filter, Pyrex no. 2, to a 20% solution f ethanol in metfa^ediyl ketone at 
room temperature, with stirring with Ystral agitation equipment. The rate of addition was 3 
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ml/min and the rate of Stilling was ISOOr/inm. The sluny obtained contuned salbutam 1 
sulphate crystalline paitides of MMD S.2 microns. 75% of the particles had a diameter of 
bdow lO.O^m. 
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aaims 

1 . A process for producing a pharmaceutical powder for inhalation comprising crystalline 
paitides of an inhalation compound, compriang dissolving an inhalation compound in a 
3 solvent; and introducing the solution containing the inhalation compound in droplet form or 
as a jet stream, into an anti-solvent which is misdble with the solvent and which is under 
agitation, under non-supercritical conditions. 

^ A Mm^vMn Mto«**iA/l t«i ^Itttm 1 urltAnMn tka f«ttrtf#»lM t1i» mhalafinn mmnAiinH hai/A a 

10 mass median diameter of lO^m or less. 

3. A process as claimed in claim 1 wherein the particles of the inhalation compound have a 
mass mectian diameter of 7^m or less. 

15 4. A process as claimed in claim 1 vv^erein the particles of the inhalation compound have a 
mass median diameter of at least 0. l(im. 

5. A process as claimed in claim 1 herein the particles of the inhalation compound have a 
mass median diameter of at least l^m. 

20 

6. A process as claimed in daim 1 wherein the particles of the inhalation compound have a 
mass median diameter of \-6\jasL 

1. A process as claimed in claim 1 wherein at least 75% of the powder consists of 
25 particles having a diameter of lO^m or less. 

8. A process as daimed in daim 1 wfaerdn at least SK)% of the powder conasts of 
particles having a diameter of lO^m or less. 



I 
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9. A process as claimed in any preceding claim whe^ nconUdningthe 
inhalation compound is introduced into the anti-solvent through a porous filter. 

10. A process as clumed in any preceding claim wherein the solution containing the 
inhalation compound is introduced into the anti-solvent through one or more nozzles. 

1 1. A process as claimed in any preceding claim wherein the solution containing the 
inhalation compound is subslanfiaDy saturated or supersaturated. 

12. A process as claimed in any preceding claim herein the inhahuion compound is 
selected from p2-adrenorBceptor agonists, anticholinergic bronchodilators, 
glucocorticosteroids, immunomodulators, anti-allogic drugs, expectorants, mucolytics, 
antihistamines, cyclooxygenase inhibitors, leukotriene synthesis inhibitors, leukotriene 
antagonists, PLA2 inhibitors, PKC-inhibitors, PAF antagonists and prophylactics of 
astiima, and pharmacologically acceptable esters and salts and/or hydrates thereof; and 
pharmaceuticaily acceptable additives. 

13. A process as ckumed in claim 12 vAimin the inhalation compound is selected from 
P2-adrenorecq}tor agonists and glucooorticostennds. 

14. A process as claimed in daim 13 wherein the inhalation compound is selected from 
salbutamol, salmeterol, formotcrol, budesonide, terbutaline, fluticasone, rofleponide, and 
pharmaceuticaily acceptable esters and salts and/or solvates thereof 

15. A process as claimed in claim 14 wherein the inhalation compound is salbutamol 
sulphate. 

16. A process as claimed in claim 14 wherdn the inhalation compound is formoterol 
fimiarate (fihydrate. 
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17. A process as claimed in claim 14 wherein the inhalation compound is budesonide. 

18. A process as claimed in claim 14 whmn the inhalation compound is teibutaline 
sulphate. 

19. A process as claimed in claim 14 wherdn the inhalation compound is rofleponide 
palmitate. 

xinafoaie. 

21. A process as claimed in any of claims 1-11, wherein the inhalation compound is a 
pharmaceutically acoq)table additive. 

22. A process as claimed in any of claims Ml wherein the inhalation compound is 
water-soluble, the solvent is water or another polar solvent or mixture of polar solvents, and 
the anti-solvent is a less polar solvent. 

23. A process as claimed in claim 22 wherein tiie anti-solvent is selected from etiiyl 
acetate, acetone, methyletiiyl ketone, isopropanol or mixtures of 10-20% methanol, 
isopropanoi or etiianol witii 80-SK)% methylethyl ketone or isopropanol. 

24. A process as claimed in any of claims 1-11 wherein the inhalation compound is 
substantially water-insoluble, the solvent is less polar tiian the anti-solvent, and the anti- 
solvent is water or another polar solvent or mbcture of polar solvents. 

25. A process as claimed in daim 24 wherdn the solvent is selected from metiianol, 
isopropanol, dimetitylsulphoxide, dimethylformamide, N*N*-dimethyl acetamideand 
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26. A process as claimed in any preceding claim wherein the soluti n containing the 
inhalation compound is added to the anti-solvent at a temperature of bdow 25*C. 

27. A process as claimed in claim 26 wherein the solution containing the inhalation 
s compound is added to the anti-solvent at a temperature of from (TC to S*C. 

28. A process as claimed in any preceding claim wherein agitation of the anti-solvent is 
achieved by means o^ mechanical stirring, propellers, turbines paddies, anchor impellers 
Of Ystral C4uipnicrit, or by using ultrasGund waves on or besiuc the niter of nozzles. 

10 

29. An inhalation compound obtainable by the process of any of claims 1-28. 

30. A phannaceutical powder for inhalation comprising crystalline particles of an 
inhalation compound obtainable by the process of any of claims 1-28. 



INTERNATIONAL SEARCH REPORT 



International appltcation No. 
PCT/SE "96/00479 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: A61K 9/14, BOID 9/02, A61K 9/72 

According to InlernaUonaf Patent Clatrificaaon (IPC) or to both national claaiHcation and IPC 



B. FIELDS SEARCHED 



Minimum documentation Marched (elasfification tyttem followed by dasriflcation fymboU) 

IPC6: A61K, BOID 



Documentation learched other thin minimum documentation to the extent thai such documents are included in the fields 

SE,DK,FI,NO classes as above 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Glalion of docummujvithjndieation^ where appropriate, of the relevant passages^ 



Relevant to claim No. 



EP 0169618 A2 (STERILIZATION TECHNICAL SERVICES, 
INC.), 29 January 1986 (29.01.86) 



US 5314506 A (MICHAEL MIDLER, JR. ET AL), 24 May 
1994 (24.05.94) 



WO 9003782 A2 (THE UPJOHN COMPANY), 19 April 1990 
(19.04.90) 



1-30 



1-30 



1-30 



I I Further documents are listed in the continuation of Box C | )(| See patent family annex. 



* Special categories of dted d 

*A* document defining the general state of the art wUeh is not ceasidered 

to be or particular reievance 
'B* citier document but pubtittied on or after the intenatiooal filing date 

'L* docuxneoi which may threw doubti oa priority clKm(s) or wliich is 
dted to establish the pubUcatioa dale of anftthfr diaiioa or other 
^wdat reano (as spnified) 

'O* docuincaticfcnfasloanoraldisdoniic»use*c9dbibitioaoroltaer 

filing date but later Aan 



T* later document puhlidicd after the tnlemaUonal 
date aad not ia eoallici iviih dte a(»licaiion but 
the priadple or ttieocy uadertyinf 



B date or priority 



the prioriQf date rtirinw^ 



'X' docume&t of particular idevance: the daimed inveoiiaa caooot be 
considered oovd or caooot be consideRd to involve an inveotive 
step when die donimfnl is takes alone 

'Y* document of padieuUr reievtace: die ctaimcd inventtoo cannot be 
coQiidcred id involve aa inventive step when the document ii 
combined with one or more other such do ounents, such combi nation 
bcini obvions 10 a pitsoa skilled in the art 

'AT documeatmeBriierofftesaaepaieax&Bttty 



Date of the actual completion of the tntemational search 


Date of mailing of the tntemational search report 


Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
FaetimileNo. +46 8 666 02 86 


Authorized oflioer 

ANNELI JoNSSON 

Telephone No. +46 8 782 25 00 



Form PCr/lSA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International applicaUon No. 
PCT/SE 96/00479 



Paleni document 
cited in ceirch report 



Publication 
date 



Patent family 
niembcr(s) 



PubKcation 



EP-A2- 0169618 



29/01/86 



SE-T3- 

AU-B,B- 

AU-A- 

CA-A- 

CA-A- 

EP-A,A,A 

JP-B- 

JP-A- 

PT-A- 

US-A- 

US-A- 

WO-A.A- 



0169618 
579166 
4501285 
1282405 
2089075 
0544657 
7002209 
62027032 
80494 
4826689 
4997454 
9203380 



US-A- 5314506 



W0-A2- 9003782 



24/05/94 



CA-A- 
ut-u,i- 
EP-A,A.B 
ES-T- _ 
JP-A- 



2044706 
69112317 
0461930 
2078447 
4231960 



19/04/90 



AU-B,B- 

AU-A- 

DE-T- 

EP-A.A,B 

SE-T3- 

HU-B- 

JP-T- 

RU-C- 



624421 
4219889 
68907062 
0437451 
0437451 

209603 
4500925 
2026670 



17/11/88 
22/01/87 
02/04/91 
22/02/92 
09/06/93 
18/01/95 
05/02/87 
22/11/85 
02/05/89 
05/03/91 
05/03/92 



16/12/91 

13/ U3/ 7U 

18/12/91 
16/12/95 
20/08/92 

11/06/92 
01/05/90 
07/10/93 
24/07/91 

28/09/94 
ZO/OZ/SZ 
20/01/95 



Fonn PCr;iSA/2tO (paiou family anan) (July 1992) 



